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College of Alberta School Superintendents, (CASS), did not engage the discursive circle. This 
paper identifies a probable rationale for the historic lack of engagement in technology and 
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perspectivas que presuponian ser neutrales en cuanto a sus valores para pensar acerca de la 
tecnologia (Brooks, 2011). Mientras que las politicas de implementacion de tecnologlas tiene 
importantes ramiflcaciones en las escuelas y sistemas, por buena parte de este periodo, las 
llderes del sistema, especificamente el Colegio de Superintendentes de Alberta (CASS), no 
participo de ese proceso discursivo. Este trabajo identifica una de las posibles razones por la 
cual CASS mostro una falta de compromiso con la educacion y la polltica tecnologica. 
Finalmente se ofrecen razones y los impactos de primer movimiento formal de CASS de 
intervenir en el debate sobre polltica tecnologica provincial a traves de la iniciativa Sistema 
de Liderazgo para el Aprendizaje de Tecnologia con Exito ( System Leadership for Learning 
Technology Success). 

Palabras clave: Alberta, Canada, 1990-2010, la polltica educativa provincial, el 
analisis critico del discurso, el aprendizaje del siglo 21, el liderazgo. 

Localizando a lideran^a: o ponto cego no discurso da polltica de tecnologia em 
Alberta. 

Resumo: Nos ultimos 20 anos, o discurso da polltica tecnologica e educacional em Alberta, 
Canada, tern sido polarizado filosoficamente e dominado por modos de pensar a tecnologia 
independentes de um sistema de valor (Brooks, 2011). Embora a implementa^ao da polltica 
de tecnologia tenha importantes ramifica^oes nas escolas e sistemas, na maior parte deste 
tempo, os llderes do sistema, especificamente o College of Alberta School Superintendents, 

(CASS), nao se envolveu no clrculo discursivo. Este artigo identifica uma posslvel explica^ao 
para a historica falta de envolvimento na polltica de tecnologia e educa^ao pelo CASS. A 
discussao final ressalta, apresenta razoes e impactos iniciais do primeiro movimento formal 
do CASS em dire^ao ao discurso da polltica de tecnologia local atraves de a iniciativa 
Sistema de Lideran^a para Aprendizagem de Tecnologia com Sucesso ( System Leadership for 
Learning Technology Success). 

Palavras-chave: Alberta, Canada; 1990-2010; polltica de educa^ao local; analise crltica do 
discurso; aprendizagem do seculo XXI, lideran^a. 

Introduction 

While Alberta has made significant investments in technology and related curriculum 
and resources over the years, information and communication technology (ICT) integration 
has occurred on a broken front (Hollingworth, 2004). Throughout this time, a value-neutral 
way of thinking about technology (i.e. deterministic/instrumentalist) has dominated the 
education and technology policy discursive field in Alberta (Author, 2011). Interestingly, 
system leaders, namely the College of Alberta School Superintendents (CASS), have been 
historically silent on policy pertaining to technology and education policy. 

My purpose in this paper is three fold, 1) briefly describe the technology and 
education discursive field in Alberta, 2) offer a policy-based reason for the historic reluctance 
of system leaders (CASS) to offer a position or guidance on technology and education 
policy, and 3) highlight reasons for and possible implications of CASS’ entry into the 
education and technology policy discursive space through a bold new initiative, System 
Leadership for Learning Technology Success (College of Alberta School Superintendents, 2010b). 

CASS’ recent work in the area of technology and education policy is worth noting 
for three reasons. First, it is the first formal position on technology in education by CASS. 
Second, the initiative was launched in response to the growing emphasis on 21 st century 



Education Policy Analysis Archives Vol. IP No. 26 


3 


learning from the education community and specifically a need to re-examine the what, how 
and why of learning in a digital age (Clifford, P., Friesen, S., & Lock, J., 2004; Moyle, 2010). 
Thirdly, CASS’ System Leadership for Learning Technology Success , the Twelfth Dimension in their 
Moving and Improving Framework, stands in contrast to the dominant discourse that has 
shaped implementation to date and instead endorses a socially situated way of thinking about 
technology (College of Alberta School Superintendents, 2010b). 

I begin with a brief overview of the education and technology policy discursive field 
in Alberta, then move to identifying possible reasons for the lack of engagement by system 
leaders before concluding by discussing CASS’ latest technology leadership initiative relative 
to Feenberg’s (1996) critical theory position. 

Technology and Education Policy Discourse in Alberta 

Alberta, with 2000 schools and 35,000 teachers, is a Canadian province of interest 
because it strives to be and is viewed as a leader in education and has allocated significant 
resources to supporting a systemic approach to technology in education. Alberta 
Education’s vision statement, “to be the best K - 12 education system in the world”, is 
ambitious and sets a competitive tone (Alberta Education, 2008a, p. 2). Results from national 
and international tests, such as the national School Achievement Indicators Program (SAIP) 
and the Programme for International Student Assessment (PISA), indicate Alberta is indeed 
often one of the best education systems (Alberta Education, 2007a; Alberta Education, 
2008b). Alberta’s reputation for high quality education has created interest from other 
countries. Also, in July of 2009, Minister Hancock was the only Canadian education minister 
to receive an invitation to an international roundtable designed to share best practices along 
with representatives from Australia, China, Hong Kong, Singapore, Sweden, the United 
Kingdom and the United States . 

Alberta has amassed the political will and resources necessary to address three core 
areas of technology in education: infrastructure (hardware and software), curriculum and 
resources, and professional learning. Several large-scale provincially funded and supported 
infrastructure projects, such a SuperNet, LearnAlberta, videoconferencing and the Microsoft 
license (Alberta Education, 2007b), have provided schools with access to broadband, 
resources and applications (Appendix A). In terms of curriculum and resources, Alberta’s 
ICT and Career and Technology Studies curriculum, along with the Teaching Quality 
Standard, place an expectation on teachers to apply a variety of technologies to meet the 
mandated learning outcomes across the curriculum, within specific courses of study in junior 
and senior high school and generally to meet the students' diverse learning needs. Recently, 
the Principal Quality Standard was revised to include a technology leadership dimension 
requiring principals to “recognize(s) the potential of new and emerging technologies, and 
enable(s) their meaningful integration in support of teaching and learning” (Alberta 
Education, 2009, p. 5). In addition, all jurisdictions have at least one technology director 
reporting to the superintendent responsible for, in some cases, all aspects of technology 
integration. For these reasons, Alberta’s bold technology agenda in education makes it a rich 
site of study with the potential to inform future policy development and implementation. 


1 The event was hosted by Singapore’s Minister of Education Dr. Ng Eng Hen and Sir Michael Barber, co¬ 
author of “How the World’s Best Performing School Systems Came Out on Top” (Barber & Mourshed, 
2007). 
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However, despite strong leadership from Alberta Education and a significant 
financial investment, upwards of $1.5 billion, technology integration in Alberta remains 
illusive (Alberta Teachers' Association, 2009, p. 4). In a 2004 study, Hollingsworth set out to 
gauge the current state and needs regarding technolog}' integration by surveying educational 
leaders at the system and school level. The results are unsettling especially for province 
renown for being at the forefront of innovation and transformative change through ICT 
(Alberta Education, 2008c). 

... significant variance exists across the province in effectiveness at integrating ICTs. 
Fifteen percent of respondents indicate their district is weak or very weak at 
integrating ICTs. Another fifteen to twenty percent indicate they are undecided 
whether their district is strong or weak in this area. (Hollingsworth et al., 2004, p. 30) 

Alberta has invested millions of dollars in ICT and has yet to realize a return in terms 
of enhanced learning. During this time, policy discourse endorsed a way of thinking about 
technology as a tool with seeming universal application. This dominant discourse drew a 
strong connection between technology infrastructure, simply the physical presence of 
technology, and improved student learning with less consideration for the social context of 
the classroom. It appears likely this stance dissuaded educational leaders from actively 
engaging in technology policy discourse and instead taking a sideline approach to ICT 
integration in schools. Thus as calls for the transformation of education through technology 
become ever present, it is fruitful to consider what ways of thinking about technology are at 
work in education policy. 

The Literature and Theoretical Frame 

In adopting a critical theory stance, my philosophically-rooted study of technology 
policy adds to a considerable, oft ignored, body of work critically examining technology in 
education and society (Bowers, 2000; Burbules & Callister, 2000; Feenberg, 1991; Ferneding, 
2003; Franklin, 1999; Moll, 1998; Robertson, 2003) Technology in education, in this view, 
needs to be examined not as purely instrumental or neutral but rather as a part of the 
framework for a way of life in our schools (Blacker, 1994; Feenberg, 2003). The increasing 
prevalence of technology and the commensurate reliance on technology in our education 
system, accentuates the need for considering technology as a social mediator and not only as 
a technical tool. While technology connects us to our world, it also changes us and our world 
often in ways we cannot anticipate. 

Alberta’s education system, like many others, is in the midst of a transformation as it 
attempts to keep step with the realities of a technology-mediated world (Alberta Education, 
2010). Through a focus discourse, which examines the integral relationship between 
language, sense making and values, my inquiry acknowledges the increasing importance of 
language use in post-modern society. 

... (T)he language element has in certain key respects become more salient, more 
important than it used to be, and in fact a crucial aspect of the social transformations 
which are going on — one cannot make sense of them without thinking about 
language. (Fairclough, 2003, p. 203) 
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How we write and talk about technology in education is worth examining because it 
frames, constructs and becomes a part of what it is we want our schools to be like and how 
we want our students to experience learning. From a critical theory perspective, I examine 
how some ways of thinking about technology become more pervasive than others 
(Fairclough, 2001). 

Ways of Thinking about Technology 

Education policy documents contribute to, in varying degrees, setting provincial 
direction, supporting implementation of policy directions within jurisdictions and potentially 
influencing public discourse. The way of thinking about technology endorsed in and 
through education policy influences how technology is taken up in schools. 

Even the most valid aims which can be put in words will, as words, do more harm 
than good if it is not recognized that they are not aims but rather suggestions to 
educators about how to observe, how to look ahead and how to choose in liberating 
and directing the energies of the concrete situations in which they find themselves. 
(Dewey, Boydston, & Hook, 1985, p. 160) 

Education policy does just that, whether we are aware of it or not. Thus, by 
examining technolog}' in education through a philosophical lens we are able to lay bare the 
assumptions guiding decision-making and ultimately shaping teaching and learning. 
Feenberg’s model (1999), by delineating the role of human action and the neutrality of 
technology, meshes well with my central concern in discerning the assumptions and beliefs 
about technology in education policy. Feenberg’s model (1999) serves as a lens through 
which to roughly classify the philosophical positions of the organizations present in the data. 

Table 1 

Feenberg’s Table of Philosophical Positions (1999, p. 9) 


Technology is... 

Autonomous 

Humanly Controlled 

Neutral 

(complete separation of 
means and ends) 

Determinism 

Ins trumentalism 

(traditional Marxism) 

(liberal faith in progress) 

Value-laden 


Substantivism 

Critical Theory 

(means forms a way of life 

(means and ends linked in 

(choice of alternative means- 

that includes ends) 

systems) 

ends systems) 


Instrumentalism, occupying the top-right quadrant, adopts a user-directed, tool-view 
approach to technology. Feenberg (2003) refers to instrumentalism as the “standard modern 
view” originally taken up by the philosophers and scientists during the 18 th Century 
Enlightenment (p. 6). Here, technology is a neutral instmment designed to solve a problem. 
The technology improves our ability to complete a task and meet our needs. 

Instrumentalism takes an empirical approach to the interaction between technology and the 
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world and attempts to quantify the usefulness or impact of a technology. As such, any given 
technology is thought to have fairly consistent determinate effects regardless of the context. 
Two assumptions ground this position: 1) technology is non-mediating and 2) humans 
control ends. “(I)t is normally assumed that the particular technology (mobile phones) 
operates in a more or less uniform manner in different social settings (Introna, 2007, p. 12). 
The tool view tends to foreground the capabilities of a technological device while 
deemphasizing the effect on the social world in which it operates. Feenberg (2003) argues 
instrumentalism and a liberal faith in progress have dominated Western conceptions of 
technology until recent years. 

In the top-left quadrant, technological determinism also conceives technology as 
value-neutral but rejects the notion of human control. Technology shapes society based on 
the natural requirements of progress. Two major assumptions ground this philosophical 
position: 1) technology develops according to a fixed, direct and inevitable course and 2) 
society must respond and be organized around technological developments. Darwin (1958) 
is often associated with technological determinism as he viewed technology as grounded in 
natural laws and progress. For Darwin, technological development meets human needs and 
extends our ability to engage the environment based on improved knowledge of the natural 
world. Progress, realized through improved efficiency, is the shared guiding principle of 
nature and technology. Two assumptions anchor determinism: 1) technology is 
uncontrollable and 2) technological development occurs in a predictable, evolutionary 
manner ensuring progress. Determinism, in either interpretation, is limited as it denies the 
possibility of human agency. There is little room to engage technological change as we are 
but spectators. 

Substantivism is more complicated in that although, like determinism, technology is 
considered autonomous, it is also value-laden. As such, when we choose to use a specific 
technology for a specific purpose we accept the inherent good or bad qualities or forces, 
which remain hidden by rationality and efficiency, of that technology. Max Weber’s theory of 
rationalization provides a foundation for substantivism. Weber (1958) describes the plight of 
modern societies as doomed by the increasing technical control of the social world 
embodied in the “iron cage” of bureaucracy. For Weber, technology secured rational order 
thereby enlisting human beings as cogs in the bureaucratic machine or objects similar to raw 
materials and the natural environment. Substantivism is based on two assumptions: 1) 
technology shapes society more than society shapes it and 2) technology holds some 
inherent values. 

The critical theory quadrant accepts technological design, development, and use is 
controllable by humans and reflects the values of the social context. So whereas 
substantivism tends towards a sense of inevitability, critical theory leaves room for the 
potential for human agency and choice. Hickman (2006) traces the evolution of the critical 
theory philosophy of technology through Marcuse and Foucault concerned with 
“emancipation from instrumental rationality as an ideology” to Feenberg’s interest in 
“problems of technoscience not separate from, but as part of social life” (p. 72). From this 
position, technology is enmeshed in modern society effectively negating the possibility for 
critique and the whole system, the values, beliefs and attitudes, must be examined, reoriented 
or dismantled. Three beliefs underlie Feenberg’s (2003) interpretation of critical theory of 
technology, values embodied in technology are socially specific and not narrowly limited to 
efficiency or control technology, technologies offer frameworks for ways of life and the 
design and configuration of technology does not only meet our ends; it also organizes 
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society and subordinates members into a technocratic order. 

Data, Method and Findings 

Critical discourse analysis (CDA) was employed to examine policy, related 
documents and interview data (Appendix C & D) to excavate the common sense notions 
about technology in education policy discourse of four groups, 1) Alberta Education 
(government), 2) the Alberta Teachers’ Association (ATA - teachers), 3) the College of 
Alberta School Superintendents (CASS - school system leaders) and the Alberta School 
Councils’ Association (ASCA - parents). 

CDA is situated within the hermeneutic tradition and combines critical social theory 
and linguistic theory to examine the relationship between language, meaning and the social 
world (Bakhtin, 1981; Pecheux, 1982; Rogers, 2004). CDA, when applied to education policy 
discourse, reveals why and how some ways of thinking about technology are more prevalent 
than others. 

CDA is systematic, yet it is not formulaic. For example, Fairclough’s (2003) analytic 
model moves through the local, institutional and societal domains to describe, interpret and 
explain discursive relations and social practices. “This recursive movement between linguistic 
and social analysis is what makes CDA a systematic method, rather than a haphazard analysis 
of discourse and power” (Rogers, 2004, p. 7). Similarly, my analysis moves between local 
(policy documents and interviews), organizational discourses (prominent discourse) and 
societal domains (nodal or master discourses). 

Nodal discourses, or master discourses, have no affinity with a particular group or 
sector and function as generic, common sense representations of reality. Fairclough coined 
the term nodal discourse as dominant discourses which “subsume and articulate a great 
many other discourses” (2005, p. 5). As hubs of meaning, nodal discourses, demonstrate 
how beliefs and assumptions “emerge... (and) also produce, particular policy discourses” as 
words and phrases are paired repeatedly to convey meaning, increase awareness and import 
(Blackmore & Lauder, 2005). Those prominent organizational discourses that align closely 
with nodal discourses are most likely to achieve dominance in the main. 

The method I employ includes the following three steps, 1) identify, analyze and 
group assumptions into prominent organizational discourses based on occurrence of key 
terms”, 2) align prominent discourses with four categories, instrumentalism, determinism, 
substantivism and critical theory philosophical position (Feenberg, 1999), and 3) analyze 
prominent organizational discourses to ascertain correlations with two nodal or master 
discourses (e.g. the knowledge-based economy and globalization) (Fairclough, 2006). 

Thus, the method utilized reveals the prominent organizational discourses, through which 
groups define themselves and reinforce their values, then analyzes each to ascertain a 
correlation with nodal discourses. CDA provides a basis for revealing prominent 
organizational discourses and considering how some become more salient and therefore 
dominant than others. 


2 I concern my examination specifically with those assumptions relating to key terms as a consistent and 
relevant way to flag the data (Appendix B). The habitual occurrence of words provides a basis for determining 
the relevance. Simply, when the key words appear repeatedly in relation to technology they can support 
assumptions by “encoding) commonly accepted ideas” (Stubbs, 1996, p. 5). 
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Table 2 

Feen berg’s Table of Philosophical Positions (adapted, 1999, p. 9) 


Technology is... 
Neutral 

(complete separation of 
means and ends) 


Autonomous Humanly Controlled 

Alberta Education 

Determinism Instrumentalism 

(traditional Marxism) (liberal faith in progress) 


Value-laden 


Substantivism 


Critical Theory 


(means forms a way of 
life that includes ends) 


ATA & Alberta School Councils’ Association 

(means and ends linked in (choice of alternative means- 
systems) ends systems) 


The table above illustrates the prominent organizational discourses of Alberta 
Education and the ATA do not affix to one quadrant but remain within the neutral (Alberta 
Education) or value-laden (ATA) sections of Feenberg’s table. Two specific illustrative 
examples demonstrate the contrasting positions of Alberta Education and the ATA. 

First, the deterministic quadrant includes assumptions holding technology as value- 
neutral, like instrumentalism, but outside of human control. Technological development is 
shaped by the natural requirements of progress. Alberta Education’s Learning and 
Technology Policy Framework contains a prominent discourse associating technology with 
progressive change and the new economy (Alberta Education, 2004). Technology 
infrastructure in education is conceived, in this view, as integral to achieving efficiencies and 
accelerated growth of the economy. Elere, several assumptions link technological 
development with enhanced economic growth neutrally and autonomously. “The availability 
of ICT offers great opportunities to enhance the speed with which knowledge is exchanged 
and thus contributes to increased competitiveness through innovation” (Alberta Education, 
2004, p. 19). Technology is considered essential to fostering a thriving research community 
vital to future economic growth. In the new knowledge based economy “(innovation and 
knowledge creation are essential to the prosperity of all Albertans” (Alberta Education, 2004, 
p. 19). Thus the prominent discourse evident in the Learning and Technology Policy 
Framework (2004) focuses specifically on progress by linking innovative use of technology in 
education to economic growth. 

In contrast, from a substantivist position, technology is considered autonomous and 
value-laden. The positive and negative interpretations of substantivism diverge sharply 
around whether either aspect, lack of control and inlaid values, will result in improving 
rather than destroying society. The prominent discourses evident in this quadrant are drawn 
exclusively from the ATA documents and adopt a negative interpretation. The ATA’s 
Changing Landscapes document contained a prominent discourse associating technology 
with identity and the social world with an emphasis on the erosion of community (Alberta 
Teachers’ Association, 2008). Various headlines featured in the ATA’s Changing Landscapes 
document include assumptions, supporting the identity and the social world prominent 
discourse, accentuating a negative position by suggesting technology is eroding our 
democratic community and contributing to or causing a variety of social and environmental 
problems. These headlines, while acknowledging the connective capability of the Internet 
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and social networking sites, use a questioning tone and negative connotations to convey a 
sense of apprehension or at least skepticism about the quality of communication online. For 
example, swarm intelligence is used in reference to social networking sites and compared to 
the collective, decentralized behavior of ant colonies (Alberta Teachers’ Association, 2008, p. 
14). Even if the reader is not familiar with this field of research, the word swarm itself 
denotes primitive thought processes bound by natural laws and instinct rather than rational 
thought. Linking the notion of swarm with the ‘wiki world’ underscores a substantivist 
stance by suggesting intelligence and the quality of what is considered worthy to our 
collective knowledge is no longer fixed and empirical but relative, superficial and constantly 
in flux. 

These two examples are indicative of a consistent pattern in technology policy 
discourse in Alberta as the ATA moves between substantivist and critical theory positions 
and Alberta Education between instrumentalist and determinist positions. While the 
presence of ASCA in the critical theory position appears to tip the balance in favor of a 
value-laden position, the value-neutral view of technology dominates the discursive field due 
to the strong correlation with the nodal discourses (e.g. knowledge based economy and 
globalization) (Peters, 2001; Fairclough, 2006). 

CASS does not appear in the table above because aside from a few informal 
statements on technology and education policy during the last 20 years, CASS has not 
articulated a formal position on technology and education. This is curious since CASS has 
offered strong responses against some policies and initiatives in the past. 

Including CASS’ position on technology and education policy is natural given the 
organization represents a group of influential senior leaders in education charged with, 
among many other things, the implementation of technology policy. CASS’ mission 
statement defines the organization as “the professional voice of system education leaders, 
provides leadership, expertise and advocacy to improve, promote and champion public 
education” (College of Alberta School Superintendents, 2011). I turn now to discuss the 
policy-based reason for the historic reluctance of system leaders (CASS) to offer a position 
on technology and education policy and highlight evidence of emerging activity. 

Discussion 

A Blind Spot in Alberta’s Education and Technology Policy 

The prevalence of a value-neutral way of thinking about technology and education 
policy conceptualizes technology as a ‘tool’ associated with positive notions of progress and 
improvement in student achievement. Thus, it is possible system leaders were dissuaded 
from engaging in technology policy implementation due to the assumed connection between 
technology and improved student learning outcomes. One could also suggest CASS’ silence 
is not indicative of any particular stance with respect to technology, but rather to a lack of 
interest or perhaps relevance to the core work of superintendents. Both explanations are 
possible and natural outgrowths of existing policies relative to accountability. 

In Alberta, superintendents publicly report on the performance of their system 
through the Accountability Pillar a “mechanism to collect standard-based data for the public 
to compare and evaluate each district on the same measures while also assisting jurisdictions 
in identifying areas and strategies for improvement” (Alberta Education, 2006). Provincial 
achievement test results, as measures of student learning, draw the most attention, as 
opposed to satisfaction survey results, from the public, principals and parents. Provincial 
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achievement tests measures improvements in student learning, for the most part, through 
traditional assessment methods, (e.g. standardized, paper and pencil tests). To date, research 
has failed to prove a direct correlation between technology integration in learning and 
student achievement on standardized tests (Ravitz et al., 2002; Papanastasiou et al., 2003; 
Wenglinsky, 1998). Herein lies a potential disconnect. 

In education policy discourse, 21 st century learning offers a response to the what is 
learning question and reflects a move away from learning as transmission by promoting 
inquiry-based learning and the development of higher order thinking skills (Clifford, Friesen, 
& Lock, 2004, Kozma & Shank, 1998, Moyle, 2010). Although technology has been shown 
to enhance student learning, it also provides more ways for students to engage in learning 
and demonstrate understanding, hence less of a focus on rote memory tasks and more of an 
emphasis on the construction of knowledge through application. 

Moves to increasingly constructivist or inquiry-based ways of teaching, or efforts to 
persevere with learning new technologies are frequently undermined by the 
perceived impossibility of reconciling standardized examination and curriculum 
coverage pressures with technolog}' integration. In these cases, the prevailing 
understanding is that what gets tested gets priority (Clifford, Friesen, & Lock, 2004). 

The educational reforms calling for 21 st century learning are out of sync with 20 th 
century accountability mechanisms (Russell & Haney, 2000). Thus, a potential mismatch is 
evident between how technology enhances student learning and how Alberta’s 
Accountability Pillar measures student learning offers a potential reason for a lack of 
engagement in technology policy discourse by CASS. 

In sum, superintendents lack of involvement or interest in technology policy 
discourse may be due to their professional responsibility to attend to Accountability Pillar 
measures which fail to consider the ways in which technology can influence the what, why 
and how of learning in the 21 st century. However, recent developments suggest system 
leaders are beginning to formally and for the first time engage in technology and education 
policy discourse. I turn now to highlight reasons for and possible implications of CASS’ 
entry into the education and technology policy discursive space through a bold new 
initiative, System Leadership for Learning Technology Success (College of Alberta School 
Superintendents, 2010b). It is intriguing to note this initiative was launched weeks after 
Alberta Education significantly cut the accounting and reporting division signaling an need 
to re-imagine how the province assesses student learning (Couture, J. C, 2010). 

Emerging Leadership: CASS Engages Technology Policy Discourse 

In the spring of 2008 the CASS Framework for School System Success, with 11 
Dimensions, was released after extensive consultation with educational leaders across the 
system (College of Alberta School Superintendents, 2009). The Framework, part of CASS’ 
Moving and Improving initiative, is a synthesis of relevant research and practical experience 
and expertise gleaned during the consultation phase and is intended to serve as a guide for 
improving the performance of school systems. 

The Moving and Improving initiative included pilot projects throughout the 
province and is based on a guiding document, A Framework for School System Success. The 
Framework “is intended to help guide current and future school district practices that aim to 
improve student learning through actions at the school district level” (College of Alberta 
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School Superintendents, 2009b, p. 4). At the time, 2009, the Framework included the 11 
Dimensions related to a systemic approach to improving student learning (Appendix E). 

The Moving and Improving document did not discuss technology in relation to the 11 
Dimensions, but does include three periphery references to technology: to improve 
communication with parents, to improve teacher retention and one of the pilot project 
leaders notes, “(i)n the Twenty-first century classroom, a distributed learning environment 
supported by technology is also of prime importance” (College of Alberta School 
Superintendents, 2009a, p. 69). 

In addition, the summary notes from CASS’ roundtable discussions regarding the 
Framework point to a need, by at least one member, for CASS to include a clear position on 
technology and learning. 

While not loud, a voice present at a number of discussion tables questioned the 
absence of, or reference to, new learning technologies in the CASS Framework. The 
point made was that new learning technologies are an increasingly important part of 
the 21st century classroom. Leadership practices need to embrace these new 
technologies if Instmctional Leadership is the goal (College of Alberta School 
Superintendents, 2009b, p. 8). 

This comment succinctly captures the growing emphasis on 21 st century learning 
strongly supported by the local research community (e.g. most prominently, Dr. S. Friesen, 
University of Calgary), and several high profile initiatives, for example, Alberta Education’s 
Inspiring Education initiative (Alberta Education, 2010) and the ATA’s The courage to 
choose: Emerging trends and strategic possibilities for an informed transformation in 
Alberta's schools 2010-11 (ATA, 2010). 

In response to mounting focus on 21 st century learning, Dr. Jim Brandon, then 
Director of Leadership Capacity Building for CASS, brought together individuals connected 
with related 21 st century learning initiatives and research to inform the development of a new 
Twelfth Dimension, System leadership for learning Technology Success , for addition to the CASS 
Framework for School System Success (College of Alberta School Superintendents, 2010b). 
This document is the first formal statement about technology in education by CASS. 

The initial draft guides system leaders to consider technology within four 
components each based on research and practical wisdom, a shared vision of 21st century 
learning and teaching, transformational school and system leadership, IT Governance and 
school systems as knowledge-building organizations (College of Alberta School 
Superintendents, 2010b). Initial consultations have garnered support and spawned the 
creation of a cohort group of system leaders to share experiences, research and practical 
expertise in relation to the Twelfth Dimension (College of Alberta School Superintendents, 
2010b). 

I move now to trace Feenberg’s critical theory approach to technology in the 
components of CASS’ Twelfth Dimension. In utilizing a value-laden philosophical position 
CASS has positioned technology as integral to the school system through an emphasis on 
21 st century learning (O’Dwyer, L., Russell, M., & Bebell, D. J., 2004). 

Tracing the Critical Theory Philosophical Position in CASS’ Twelfth Dimension 

First, in the Twelfth Dimension CASS recognizes the changing social context of our 
time and calls upon system leaders to foster “the mindful infusion of networked digital 
technologies leading to rich, robust and meaningful learning” (College of Alberta School 
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Superintendents, 2010b). CASS, by placing the consideration of technology within the 
context of 21 st century learning and transformational change, requires system leaders to not 
view technology in isolation, outside of the social context, and rather as part of the 
contemporary way of learning and interacting with the world. This approach is in keeping 
with Feenberg’s suggestion to consider technology within the social realm. 

Technology is not the product of a unique technical rationality but of a combination 
of technical and social factors. The study of these factors must include not only the 
empirical methods of social science but also the interpretive methods of the 
humanities in order to get at the underlying meaning of technical objects and 
activities for participants. Meaning is critically important insofar as technical objects 
are socially defined. (Feenberg, 1996) 

Thus, while the technical aspects need to be brought to bear, educational leaders 
must also consider how a technolog}' will influence how students and teachers work 
together. Carefully considering what teaching and learning will look and sound like after a 
technology is introduced necessary situates the decision-making process within a pedagogical 
frame. This more socially-situated and contemporary view of technology is evident in CASS’ 
Twelfth Dimension which draws extensively on research relative to how students learn with 
and through technology and how teachers can create learning environments enabling 
students to constmct knowledge in meaningful ways (Darling Hammond, 2008; Friesen, 
2009; Koehler & Mishra, 2008; Lemke, et al., 2009; Sawyer, 2006, 2008; Scardmalia, et.al., 
2010; Willms, Friesen & Milton, 2009). 

Second, in the Twelfth Dimension CASS explicitly links technology to primary work 
of schools. “Senior school system leaders need to focus on the instructional core and the 
ways in which changes in emerging technologies impact, change, threaten, enrich or enhance 
the instmctional core” (College of Alberta School Superintendents, 2010b). This statement 
reflects a shift from a focus on technology in isolation to a focus on how technology change 
student learning and teaching practices. 

This shift is consistent with Feenberg’s suggestion that technological change can no 
longer be solely viewed as part of a historical pattern of scientific developments or a natural 
course of progress always improving and enhancing society. 

Instead of regarding technological progress as a deterministic sequence of 
developments, we have learned to see it as a contingent process that could lead in 
many different directions. (...) (T)he illusion of neutrality and autonomy of the 
technical professions arises from the way in which they construct their history. 
(Feenberg, 1996) 

In education, the notion of evergreening, the ongoing replacement of old technology 
with new, and the adoption of new, under-researched technology in schools both reflect 
deep-seeded historical belief in the natural and progressive evolution of technology. 
Challenging the assumed pairing of technology and progress will require studying how 
learning is changed by the introduction of a particular technology. In the Twelfth 
Dimension, CASS is acknowledging it is not enough to assume learning is enhanced because 
a school has been outfitted with interactive whiteboards and requiring system leaders to use 
discernment to ensure technology is more than a symbol of progress in schools. 
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Third, Feenberg also sees the need for decisions regarding technological 
developments to become a part of the democratic sphere. So while in the past, technical 
matters have been given over to experts (e.g. programmers, technicians), Feenberg suggests 
the public needs to become more informed and involved. “A technological society requires a 
democratic public sphere sensitive to technical affairs” (Feenberg, 1996). 

In the case of education, teachers in classrooms are not often able to contribute to 
decision regarding the technology in schools and provincial directions. In taking up a more 
democratic approach, we assume the users can and should contribute to the design, 
development and implementation of technology. Feenberg notes as participants in the 
process, teachers and indeed students, are able to “perceive and actualize overlooked 
potentialities not envisioned in the technical, economic or political rationality already 
inscribed in the network. They give new meaning on the basis of a “situated knowledge” 
rooted in their unique relation to technology” (Feenberg & Bakardjieva, 2004, p. 16). In the 
Twelfth Dimension CASS draws upon Mirshra and Koehler (2006) work to underscores the 
value of this craft knowledge by describing effective technology integration as an: 

.. .intersection among the bodies of knowledge that are represented by pedagogical 
content knowledge, technology content knowledge and technological pedagogical 
knowledge. (College of Alberta School Superintendents, 2010b) 

CASS acknowledges the “situated knowledge” within the Twelfth Dimension by 
opening up the discourse to include all the ways technology can change teaching and 
learning. CASS advocates for a more coordinated approach to technology decision-making 
with the shared understanding that “the superintendent's vision and the district IT leader's 
vision are articulated as part of the larger district vision” (College of Alberta School 
Superintendents, 2010b). CASS is articulated the need for superintendents, IT and ET 
directors to work in concert with teachers towards shared educational goals. 

In sum, traces of Feenberg’s (1991) critical theory approaches to technology are 
evident in CASS’s Twelfth Dimension and may serve to open up a discursive space for 
educational leaders to engage technology policy and bring a less polarized approach to 
implementation. At the very least, changing concepts of learning should become a focal 
point in discussion about technology and educational change. 

Stmctures, practices and processes designed to educate students for an industrial 
society are major impediments. What remains clear is that while a significant amount 
of resources, in terms of hardware, software, networking, personnel and professional 
learning, have gone into the effective use of teaching and learning with technology 
over the past fifteen years, teachers and administrators, schools and districts, are still 
at the beginning stages of creating truly 21st century classrooms. (College of Alberta 
School Superintendents, 2010b) 

While data on the impact of this new initiative has yet to be gathered, the emergence 
of a learning community including 17 school jurisdictions does point to a growing 
engagement in technology policy implementation by CASS’ membership (College of Alberta 
School Superintendents, 2010a). One of the areas this group is beginning to examine is 
assessment, and specifically standardized testing, within the context of 21 st century learning. 
Additionally, the group is underscoring the need for technology decisions to be made in 
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concert with educational goals. This is causing many districts to reconsider governance 
structures and hiring practices. 


Conclusion 

This paper sought to 1) briefly describe the technology and education discursive field 
in Alberta, 2) offer a policy-based reason for the historic reluctance of system leaders (CASS) 
to offer a position or guidance on technology and education policy, and 3) highlight reasons 
for and possible implications of CASS’ critical theory based entry into the education and 
technology policy discursive space through a bold new initiative, System Leadership for Learning 
Technology Success (College of Alberta School Superintendents, 2010b). 

In sum, Alberta’s technology policy discourse in education has been marked by 
deterministic and instrumentalist assumptions which associate technology with societal 
progress and economic prosperity (Author, 2011). The issue, is not that there are differing 
philosophical positions, the field is richer and more challenging for them, but rather the issue 
is the dominance of one over others. Technology in education can no longer be considered a 
side project or the exclusive purvey of technical experts. 

The last twenty years in the philosophy of technology has been an attempt to think 
technology as something we do. The next twenty years must be an attempt to think 
meta-technology as something we are part of. (Mitcham, 1995) 

CASS’ Twelfth Dimension initiative, in concert with other provincial directions such 
as the inclusion of technology leadership dimension in the Principal Quality Standard 
(Alberta Education, 2009), the dissolving of the accountability and reporting division and an 
increasingly common appeal of 21 st century learning (Alberta Education, 2010; Alberta 
Teachers' Association, 2010) has the potential to generate engagement of system leaders in 
education and technology policy discourse. Recent discussions with CASS have moved to 
considering the possibility of the Twelfth Dimension becoming a set or an overarching 
description for the other 11 dimensions. 

During the last 20 years Alberta has blazed a trail of technology-led initiatives 
resulting in a robust technical landscape but only scattered change in teacher practice and 
enhancements to student learning. Now, the education community is under scrutiny as some 
established notions, such as how we measure and account for student learning, are being 
challenged. “Today’s youth will inherit a global, socially connected, and media rich world. 
The competencies they require to live well differ from those even ten years ago” (Jacobsen 
& Friesen, 2010). This emerging reality is becoming a backdrop for system leaders to engage 
in technology policy discourse relative to the how, what and why of learning in a technology- 
mediated age. 
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Appendix A 

The evolution of educational technology in Alberta 
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Appendix B 

Key Terms 


The following terms associated with technology, education and change aided in the 
identification of assumptions pertinent to the inquiry and were selected based on three 
criteria: 1) literature (Burbules & Callister, 2000; Feenberg, 1991; Ferneding, 2003; Franklin, 
1999; Kozma & Shank, 1998; Moyle, 2010; Somekh, 2000, Watson, 2006) 2) repeated 
occurrence across the data sample and 3) my professional experience. 

21 st century 
access 
accessible 
accountability 
any time, any place 
assistive 
broaden 
challenges 
choice 

collaboration 
compete 
connect 
contribute 
critical thinking 
delivery 
enhanced 
empowering) 
engage (ment) 
equitable 
flexible 
global (ization) 
improve 

information and communication 
innovative 
interconnected 
integration 

knowledge-based economy 
leader 

leading-edge 
opportunities 
responsive 




Education Policy Analysis Archives Vol. IP No. 26 


21 


Appendix C 
Data Sources 


Document 

Date 

Section/Page 

Numbers 

Alberta Education: Primary Documents 

ICT Program of Studies 

September 2000 

Rationale and 
Philosophy 

Learning and Technology Policy 
Framework 

July 2004 

Pages 1 — 4, 10 — 

24 

Business Plan, 2008 — 2011 

March 2008 

Pages 1-11 

Alberta Education: Secondary Documents 

Calls for proposal — Implementation of 
technology mediated learning to improve 
student engagement and success in high 
school 

September 2007 

All 

Media Release 

April 2008 

All 

Alberta Teachers’ Association: Primary Documents 

Technology and Education 

1999, revised 2004, 
2007 

As relevant 

Resolutions 

2007 - 2009 

As relevant 

Alberta Teachers’ Association: Secondary Documents 

Changing Landscapes of the Next Alberta: 
2008 - 2028 

2008 

All 

Alberta School Councils' Association: Primary Documents 

Resolutions 

2006 - 2008 

As relevant 

College of Alberta School Superintendents: Primary Document 

Moving and Improving: Building System 
Leadership Capacity 

2009 

As relevant 
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Appendix D 
Interview Participants 


Participant 

Former/Current Affiliations 

(anonymous) 

District Education Technology/Alberta Education 

Pat Redhead 

District Education Technology and Alberta 
Education/retired 

John Percevault 

District Education Technology 

Dr. Maurice Hollingsworth 

District Education Technology/Faculty Member, 
University of Lethbridge 

Jacquie Skytt 

Alberta Education/Alberta Teachers’ Association 

Edna Dach 

Alberta Teachers’ Association - Education 
Technology Specialist Council/District Education 
Technology 

Michele Mulder 

Alberta School Boards Association/Alberta School 
Council Association 

Dr. Jim Brandon 

Superintendent/College of Alberta School 
Superintendents 
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Appendix E 

CASS’ Moving and Improving Framework (original) 

A. Vision and Direction Setting 

Dimension 1: Jurisdiction-Wide Focus on Student Achievement 
Dimension 2: Targeted and Phased Focuses for School Improvement 
Dimension 3: Strategic Engagement with the Government’s Agenda for Change and 
Associated Resources 

B. Organization Design and Alignment 

Dimension 4: Infrastructure Alignment 

C. Capacity Development 

Dimension 5: Jurisdiction-Wide Sense of Efficacy 
Dimension 6: Investing in Instructional Leadership 

Dimension 7: Jurisdiction-Wide, Job Embedded Professional Development for Leaders 
and Teachers 

D. Relationship Building 

Dimension 8: Building and Maintaining Good Relations 
Dimension 9: Engaging Parents 

E. The Primacy of Curriculum and Instruction 

Dimension 10: Approaches to Curriculum and Instruction 

Dimension 11: Use of Evidence for Planning, Organizational Learning and 

Accountability 



Education Policy Analysis Archives Vol. IP No. 26 


24 


About the Author 


Charmaine Brooks 

Educational researcher and consultant 
Email: Charmaine.brooks@gmail.com 

Prior to completing doctoral studies at the University of Alberta, Dr. Brooks worked with 
Alberta Education as a provincial curriculum coordinator. Recently, her research interests have 
included professional learning and the impact of interactive, personal technologies on student 
learning and teacher practice. 


education policy analysis archives 

Volume 19 Number 26 September 20 th , 2011 ISSN 1068-2341 


© 


SOME RIGHTS RESERVED 


Readers are free to copy, display, and distribute this article, as long as the work is 
attributed to the author(s) and Education Policy Analysis Archives, it is distributed for non¬ 
commercial purposes only, and no alteration or transformation is made in the work. More 
details of this Creative Commons license are available at 

http://creativecommons.org/licenses/by-nc-sa/3.0/. All other uses must be approved by the 
author(s) or EPAA. EPAA is published by the Mary Lou Fulton Institute and Graduate School 
of Education at Arizona State University Articles are indexed EBSCO Education Research 
Complete, DIALNET, Directory of Open Access Journals. ERIC, H.W. WILSON & Co, QUALIS 
- A 2 (CAPES, Brazil), SCOPUS, SOCOLAR-China. 


Please contribute commentaries at http://epaa.info/wordpress/ and send errata notes to 
Gustavo E. Fischman fischman@asu.edu 








Education Policy Analysis Archives Vol. 19 No. 26 


25 


education policy analysis archives 
editorial board 

Editor Gustavo E. Fischman (Arizona State University) 

Associate Editors: David R. Garcia & Jeanne M. Powers (Arizona State University) 


Jessica Allen University of Colorado, Boulder 

Gary Anderson New York University 

Michael W. Apple University of Wisconsin, 
Madison 

Angela Arzubiaga Arizona State University 

David C. Berliner Arizona State University 
Robert Bickel Marshall University 
Henry Braun Boston College 

Eric Camburn University of Wisconsin, Madison 
Wendy C. Chi* University of Colorado, Boulder 
Casey Cobb University of Connecticut 
Arnold Danzig Arizona State University 

Antonia Darder University of Illinois, Urbana- 
Champaign 

Linda Darling-Hammond Stanford University 

Chad d'Entremont Strategies for Children 
John Diamond Harvard University 
Tara Donahue Learning Point Associates 
Sherman Dorn University of South Florida 

Christopher Joseph Frey Bowling Green State 
University 

Melissa Lynn Freeman* Adams State College 
Amy Garrett Dikkers LTniversity of Minnesota 
Gene V Glass Arizona State University 
Ronald Glass University of California, Santa Cruz 
Harvey Goldstein Bristol University 
Jacob P. K. Gross Indiana University 

Eric M. Haas WestEd 

Kimberly Joy Howard* University of Southern 
California 

Aimee Howley Ohio University 
Craig Howley Ohio University 
Steve Klees University of Maryland 
Jaekyung Lee SUNY Buffalo 


Christopher Lubienski University of Illinois, 
Urbana-Champaign 

Sarah Lubienski University of Illinois, Urbana- 
Champaign 

Samuel R. Lucas University of California, 

Berkeley 

Maria Martinez-Coslo University of Texas, 
Arlington 

William Mathis University of Colorado, Boulder 
Tristan McCowan Institute of Education, London 

Heinrich Mintrop University of California, 
Berkeley 

Michele S. Moses University of Colorado, Boulder 
Julianne Moss LTniversity of Melbourne 
Sharon Nichols LTniversity of Texas, San Antonio 
Noga O'Connor LTniversity of Iowa 

Joao Paraskveva University of Massachusetts, 
Dartmouth 

Laurence Parker University of Illinois, Urbana- 
Champaign 

Susan L. Robertson Bristol University 

John Rogers LTniversity of California, Los Angeles 

A. G. Rud Purdue University 

Felicia C. Sanders The Pennsylvania State 
LTniversity 

Janelle Scott LTniversity of California, Berkeley 

Kimberly Scott Arizona State University 
Dorothy Shipps Baruch College/CUNY 
Maria Teresa Tatto Michigan State LTniversity 
Larisa Warhol University of Connecticut 
Cally Waite Social Science Research Council 

John Weathers University of Colorado, Colorado 
Springs 

Kevin Weiner LTniversity of Colorado, Boulder 
Ed Wiley LTniversity of Colorado, Boulder 

Terrence G. Wiley Arizona State University 
John Willinsky Stanford University 
Kyo Yamashiro University of California, Los Angeles 
* Members of the New Scholars Board 



Education Policy Analysis Archives Vol. 19 No. 26 


26 


archivos analfticos de polfticas educativas 
consejo editorial 

Editor: Gustavo E. Fischman (Arizona State University) 

Editores. Asociados Alejandro Canales (UNAM) y Jesus Romero Morante (Universidad de Cantabria) 


Armando Alcantara Santuario Instituto de 
Investigaciones sobre la Universidad y la 
Education, UNAM Mexico 
Claudio Almonacid Universidad Metropolitana de 
Ciencias de la Education, Chile 
Pilar Arnaiz Sanchez Universidad de Murcia, 

Espana 

Xavier Besalu Costa Universitat de Girona, Espana 
Jose Joaquin Brunner Universidad Diego Portales, 
Chile 

Damian Canales Sanchez Instituto Nacional para 
la Evaluation de la Education, Mexico 
Maria Caridad Garcia Universidad Catolica del 
Norte, Chile 

Raimundo Cuesta Fernandez IES Fray Luis de 
Leon, Espana 

Marco Antonio Delgado Fuentes Universidad 
Iberoamericana, Mexico 
Ines Dussel FLACSO, Argentina 

Rafael Feito Alonso Universidad Complutense de 
Madrid, Espana 

Pedro Flores Crespo Lniversidad Iberoamericana, 
Mexico 

Veronica Garcia Martinez Universidad Juarez 
Autonoma de Tabasco, Mexico 
Francisco F. Garcia Perez Universidad de Sevilla, 
Espana 

Edna Luna Serrano LTniversidad Autonoma de Baja 
California, Mexico 

Alma Maldonado Departamento de Investigaciones 
Educativas, Centro de Investigation y de 
Estudios Avanzados, Mexico 
Alejandro Marquez Jimenez Instituto de 
Investigaciones sobre la Universidad y la 
Education, UNAM Mexico 
Jose Felipe Martinez Fernandez University of 
California Los Angeles, USA 


Fanni Munoz Pontificia LTniversidad Catolica de 
Peru 

Imanol Ordorika Instituto de Investigaciones 
Economicas — LTNAM, Mexico 

Maria Cristina Parra Sandoval Universidad de 
Zulia, Venezuela 

Miguel A. Pereyra Universidad de Granada, Espana 

Monica Pini Universidad Nacional de San Martin, 
Argentina 

Paula Razquin UNESCO, Francia 

Ignacio Rivas Flores LTniversidad de Malaga, 

Espana 

Daniel Schugurensky LTniversidad de Toronto- 

Ontario Institute of Studies in Education, Canada 

Orlando Pulido Chaves Universidad Pedagogica 
Nacional, Colombia 

Jose Gregorio Rodriguez Universidad Nacional de 
Colombia 

Miriam Rodriguez Vargas LTniversidad Autonoma 
de Tamaulipas, Mexico 

Mario Rueda Beltran Instituto de Investigaciones 
sobre la Universidad y la Education, UNAM 
Mexico 

Jose Luis San Fabian Maroto Universidad de 
Oviedo, Espana 

Yengny Marisol Silva Laya Universidad 
Iberoamericana, Mexico 

Aida Terron Banuelos Universidad de Oviedo, 
Espana 

Jurjo Torres Santome Universidad de la Coruna, 
Espana 

Antoni Verger Planells University of Amsterdam, 
Holanda 

Mario Yapu Universidad Para la Investigation 
Estrategica, Bolivia 



Education Policy Analysis Archives Vol. IP No. 26 


27 


arquivos analiticos de polfticas educativas 
conselho editorial 

Editor: Gustavo E. Fischman (Arizona State University) 
Editores Associados: Rosa Maria Bueno Fisher e Luis A. Gandin 

(Universidade Federal do Rio Grande do Sul) 


Dalila Andrade de Oliveira Universidade Federal de 
Minas Gerais, Brasil 

Paulo Carrano Universidade Federal Fluminense, 
Brasil 

Alicia Maria Catalano de Bonamino Pontificia 
Universidade Catolica-Rio, Brasil 

Fabiana de Amorim Marcello Universidade 
Luterana do Brasil, Canoas, Brasil 

Alexandre Fernandez Vaz Universidade Federal de 
Santa Catarina, Brasil 

Gaudencio Frigotto Universidade do Estado do Rio 
de Janeiro, Brasil 

Alfredo M Gomes Universidade Federal de 
Pernambuco, Brasil 

Petronilha Beatriz Gonsalves e Silva Universidade 
Federal de Sao Carlos, Brasil 

Nadja Herman Pontificia Universidade Catolica — 
Rio Grande do Sul, Brasil 

Jose Machado Pais Institute) de Ciencias Sociais da 
Universidade de Lisboa, Portugal 

Wenceslao Machado de Oliveira Jr. Universidade 
Estadual de Campinas, Brasil 


Jefferson Mainardes Universidade Estadual de 
Ponta Grossa, Brasil 

Luciano Mendes de Faria Filho Universidade 
Federal de Minas Gerais, Brasil 

Lia Raquel Moreira Oliveira Universidade do 
Minho, Portugal 

Belmira Oliveira Bueno Universidade de Sao Paulo, 
Brasil 

Antonio Teodoro Universidade Lusofona, Portugal 

Pia L. Wong California State LTniversity Sacramento, 
U.S.A 

Sandra Regina Sales Universidade Federal Rural do 
Rio de Janeiro, Brasil 

Elba Siqueira Sa Barreto Fundacao Carlos Chagas. 
Brasil 

Manuela Terraseca Universidade do Porto, Portugal 

Robert Verhine Universidade Federal da Bahia, 

Brasil 

Antonio A. S. Zuin Universidade Federal de Sao 
Carlos, Brasil 



